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(57)Abstract 

PROBLEM TO BE SOLVED: To vary the spring elasticity of an elastic diaphragm non- 
linearly and by multi-steps. 

SOLUTION: The elastic diaphragm assembly 10 is assembled with the elastic diaphragm 
40 disposed between a support part main body 20 and a lid 30. The elastic diaphragm 40 
has a circular wall 43 for fixing in the outer periphery, a first support point 46 at the 
center, a second support point 47 in the middle part, and an inner side stopper 48 on the 
inner side and an outer side stopper 49 on the outer side with the second support point 

47 in-between. The first support point 46 and the second support point 47 are 
pressure-welded to the support part main body 20 and the lid 30. The inner side stopper 

48 and the outer side stopper 49 are made to project in the vibration input direction, 
inclined toward the center of elastic deformation, and pressed on the support part main *\ 
body 20 and the lid 30 from the direction orthogonally crossing the main vibration input ^ 
direction. — 
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JPO and NCI PI are not responsible for anj^ 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While dividing by the main liquid room, the subliquid room, and the diaphragm and opening these main liquid room and a subliquid 
room for free passage at an orifice path In the liquid seal vibration isolator which prepared the elastic membrane for internal pressure 
fluctuation absorption of the main liquid room in said diaphragm, while fixing the periphery section of said elastic membrane to supporter 
material Elastic membrane structure for liquid seal vibration isolators characterized by preparing the side stopper which contacts to supporter 
material towards preparing the 2nd supporting point in a core in the pars intermedia of the 1st supporting point and a core, and the periphery 
section, and making each contact to said supporter material, and intersecting perpendicularly with the main oscillating input direction mostly. 
[Claim 2] Said side stopper is the elastic membrane structure for liquid seal vibration isolators indicated to claim 1 characterized by inclining 
so that it may project to the main oscillating input direction and an edge may approach in the direction of a deformation core of elastic 
membrane, while forming in said elastic membrane and one as a projection which projects in the main oscillating input direction. 
[Claim 3] Said side stopper is the elastic membrane structure for liquid seal vibration isolators indicated to claim 1 characterized by being 
arranged on both sides of said 2nd supporting point at the periphery section [ of elastic membrane ], and core side in between. 



[Translation done.] 
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JPO and NCI PI are not responsible for an'_ 
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3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the elastic membrane structure for liquid seal vibration isolators, and relates especially that 

spring elasticity to multistage and the thing it was made to change nonlinearly. 

[0002] 

[Description of the Prior Art] The liquid seal vibration isolator which prepared elastic membrane is well-known. The outlines of a liquid seal 
vibration isolator including an example of elastic membrane are shown in drawing 8 . The 1 st attachment section 1 which this liquid seal 
vibration isolator is cone mounting for engine support, and is attached in an engine side. While connecting the 2nd attachment section 2 
attached in a car-body side with the rubber object 3 of a cone form and sealing the building envelope of the rubber object 3 with a diaphragm 
4 Form a diaphragm 5 in the interior, divide in the main liquid room 6 and the subliquid room 7, and are open for free passage at the orifice 
path of an illustration abbreviation of both the liquid room. A diaphragm 5 fixes the perimeter of the elastic membrane 9 which consists of 
rubber etc. by the frame 8 with rigidity, and absorbs this by carrying out elastic deformation according to internal pressure fluctuation of the 
main liquid room 6. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, to such a liquid seal vibration isolator, since a degree of comfort is made good, it 
becomes small vibration with a low ** spring, large vibration is asked for a property which serves as high attenuation, and elastic membrane 
can also realize such a property. However, in the case of structure, the relation of the force and deformation which are almost fixed as for the 
spring elasticity in the elastic deformation of elastic membrane 9, and are added serves as an approximate line form conventionally [ above- 
mentioned ] only for the main oscillating input direction Z direction and fixing [ of a ****** Fig. ] the periphery section of elastic membrane 9 
by the frame 8 from the upper and lower sides. Therefore, when priority was given to the degree of comfort which absorbs small vibration, 
high attenuation was not obtained, and since it did not become a low ** spring when setting up on the other hand so that priority might be 
given to attenuation of large vibration, the compromise in-between setting fake colander was not obtained. Then, the invention in this 
application aims spring elasticity at multistage and making change possible nonlinearly, without making such a compromise. 
[0004] 

[Means for Solving the Problem] The 1 st invention which relates to the liquid seal vibration isolator of this application in order to solve the 
above-mentioned technical problem While dividing by the main liquid room, the subliquid room, and the diaphragm and opening these main 
liquid room and a subliquid room for free passage at an orifice path In the liquid seal vibration isolator which prepared the elastic membrane 
for internal pressure fluctuation absorption of the main iiquid room in said diaphragm, while fixing the periphery section of said clastic 
membrane to supporter material It is characterized by preparing the side stopper which contacts to supporter material towards preparing the 
2nd supporting point in a core in the pars intermedia of the 1 st supporting point and a core, and the periphery section, and making each 
contact to said supporter material, and intersecting perpendicularly with the main oscillating input direction mostly. 

[0005] In the 1 st above-mentioned invention, the 2nd invention is characterized by inclining so that it may project to the main oscillating input 
direction and an edge may approach in the direction of a deformation core of elastic membrane while it forms said side stopper in said elastic 
membrane and one as a projection which projects in the main oscillating input direction. At this time, said side stopper can also be arranged 
to a periphery section [ of elastic membrane ], and core side on both sides of said 2nd supporting point in between 
[0006] 

[Effect of the Invention] Since according to the 1st invention the 1st supporting point was prepared in the core and the 2nd supporting point 
was prepared in pars intermedia while fixing the periphery section of elastic membrane, small vibration inputs and is not rich, the whole carries 
out elastic deformation, the 1st supporting point is compressed, and spring elasticity becomes high gradually. In this phase, while absorbing 
small vibration, it becomes a low ** spring. If compression of the 1st supporting point becomes a limitation soon, elastic deformation will be 
produced between the 1 st supporting point and the periphery section by using the 1 st supporting point as the supporting point. Therefore, 
since the span of elastic deformation is halved, spring elasticity becomes large. In the elastic deformation of this phase, it is carried out 
compressing the 2nd supporting point, a little larger vibration can be absorbed, and a low ** spring is maintained comparatively. 
[0007] If the 2nd supporting point also becomes the compressed limit soon, it will change to the elastic deformation between the 2nd 
supporting point and the 1 st supporting point and between the 2nd supporting point and the periphery section by using the 2nd supporting 
point as the supporting point. Since a deformation span reduces this elastic deformation by half further, spring elasticity becomes remarkably 
large. And since a side stopper is strongly forced on a supporter material side, spring elasticity increases also by this, consequently high 
attenuation can be realized. And since the side stopper is pressed against the 1st supporting point and the 2nd supporting point list from the 
beginning to supporter material, a tap tone does not occur, but the noise is mitigated. Moreover, since a side stopper is pressed to a 
supporter material side from the main oscillating input direction and the direction which carries out an abbreviation rectangular cross, while 
being able to contribute to nonlinear change of spring elasticity, elastic deformation of elastic membrane is not checked. 

[0008] Since according to the 2nd invention it is gradually pressed strongly as it is the projection in which a side stopper projects in the main 
oscillating input direction, and it is not strongly pressed to supporter material but the elastic deformation of elastic membrane becomes large 
at the beginning, since it leans so that a tip side may approach the core side of the elastic deformation in elastic membrane to the main 
oscillating input direction, spring elasticity becomes large graduated. For this reason, change of nonlinear spring elasticity can be discovered 
notably. 

[009] If a side stopper is arranged on both sides of the 2nd supporting point 1 st near the supporting point of the periphery section and a core 
at this time, since the effectiveness of a side stopper arises in a phase to the core and the periphery section from which the 1st supporting 
point turned into the supporting point of deformation, gradual change of the spring elasticity by the side stopper can be enlarged further 
[0010] 

[Embodiment of the Invention] Hereafter, an example is explained based on a drawing. Drawing in which the 2-2 line sectional view of drawi ng 
i pressing against the top view of the elastic membrane assembly with which drawing 1 unified elastic membrane and a base material, and 
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drawing 2 . and the 1 st supporting points piling drawing 3 against, and expanding and showing structure, drawing where the top view of 
elastic membrane and drawing 5 explain th^Hine sectional view of drawin g 4 , and, as for I i^fcl , I explains a fasten lump of 
elastic membrane, and drawing 7 are drawir!|^ri owing an operation theoretically. 

[001 1] First in drawingj, and drawing 2 , between the supporter body 20 and a free wheel plate 30, tSlelastic membrane assembly 10 puts 
elastic membrane 40, unifies, and makes a plane view round shape as a whole. The slot 21 which carries out opening is established in the 
upper part of drawing 2 at the periphery section, and the supporter body 20 forms the damping orifice path 1 1 using this slot 21. the circular 
sulcus 23 of the letter of the cross-section abbreviation for U characters is established in the inner circumference side of the annular bridge 
wall 22 which makes the internal surface of a slot 21, and the inner circle wall 24 of a circular sulcus 23 is long to the vertical direction of 
drawing 2 — it presses and has become a field. 

[0012] The inside part surrounded by the annular bridge wall 22 is the elastic membrane 40 hold section, and the core 26 of the circular pars 
basilaris ossis occipitalis 25 formed inside an inner circle wall 24 makes the bend which projects under drawing 2 . The interstitial segment of 
a core 26 and an inner circle wall 24 makes the middle fixed part 27. The middle fixed part 27 is a part of pars basilaris ossis occipitalis 25. 
and openings 28 and 29 are formed in the inner circumference and periphery side, respectively. Two or more formation of each openings 28 
and 29 is carried out at equal intervals on a concentric circle. Especially the opening 29 is formed in the shape of [ long ] radii, and these 
correspond with opening formed in a free-wheel-plate 30 side (refer to drawing 1 ). 

[0013] A free wheel plate 30 is metal approximate circle plate-like part material, and the periphery section 31 covers opening of a slot 21, and 
it forms the damping orifice path 1 1 with the slot 21. In addition, although not illustrated, the entry of the damping orifice path which carries 
out opening is formed in the main liquid room at the periphery section 31, and the outlet which carries out opening is established in the 
subliquid room at the periphery section pars-basilaris-ossis-occipitalis side of the supporter body 20. It is the part which moves from the 
periphery section 31 of a free wheel plate 30 to an inner circumference side, and the part which serves as the upper part of an inner 
circumference side and a circular sulcus 23 from the contact section with the annular bridge wall 22 makes the step 33 which falls to the 
lower part side of drawing 2 . 

[0014] From the periphery section 31 of a free wheel plate 30, the inner circumference section is the circular head-lining section 35 
corresponding to a pars basilaris ossis occipitalis 25, and the core 36 curves to ** to the upper part of drawing 2 . and corresponds with a 
core 26. Moreover, the middle fixed part 37 and openings 38 and 39 are formed in the middle fixed part 27 and openings 28 and 29, and the 
location that corresponds, respectively. The middle fixed part 37 is a part of head-lining section 35. Between a pars basilaris ossis occipitalis 
25 and the head-lining section 35, suitable spacing is prepared and elastic membrane 40 is contained. 

[0015] Rubber, an elastomer, etc. are the members which consist of a spring material suitably, two or more projected parts project to one. and 
elastic membrane 40 is formed in the vertical direction in drawing 5 of the body section 41 while it makes plane view approximate circle 
tabular, so that in detail [ drawing 4 and 5 ]. First, the annular wall 43 which fits into the periphery section to a circular sulcus 23 projects in 
the vertical direction of drawing 5 , and is formed in it, and the outside side stopper 49 is formed in the location corresponding to the inside 
side stopper 48 and openings 29 and 39 in the location corresponding to the 2nd supporting point 47 and openings 28 and 38 at the location 
corresponding to the 1 st supporting point 46 and the middle fixed parts 27 and 37 in a core. 

[0016] As for the 1st supporting point 46, a tip fits in to cores 26 and 36, and the 2nd supporting point 47 contacts to the middle fixed parts 
27 and 37. In addition, as shown in drawing 6 . the interference projected for a long time so that the tip of the 1st supporting point 46 and the 
2nd supporting point 47 might be compressed by cores 26 and 36 and the middle fixed parts 27 and 37 at the time of assembly is prepared. 
[0017] The inside side stopper 48 and the outside side stopper 49 are formed for a long time so that it may project from 29 and 39 to 
openings 28 and 38 and the exterior. In addition, the die length of a hoop direction is die length comparable as the inside side stopper 48 and 
the outside side stopper 49, and the magnitude of each openings 28. 29, 38. and 39 is carrying out opening of the frontage in the direction of a 
path widely so that the elastic deformation of the inside side stopper 48 and the outside side stopper 49 can be permitted. 
L00 18] Drawing 3 is an enlarged drawing to show the interference to the core 26 ir. the 1st supporting point 46, and is **. !n addition. The 
same is said of a core 36 side. Although the interference 50 which A of an upper case shows the condition at the time of assembly, and is 
shown by the imaginary line formed at the tip of the 1st supporting point 46 is compressed and it disappears, the gap 51 is still formed in the 
perimeter pressed to the core 26 of the 1 st supporting point 46. 

[0019] The lower berth B of drawing 3 shows the condition of the 1st supporting point 46 at the time of the elastic deformation of elastic 
membrane 40, if the 1 st supporting point 46 is pressed strongly and compressed in this case to a core 26, elastic deformation will be carried 
out so that a gap 51 may be filled, and the restoration section 52 which filled the gap 51 shown with a slash will be formed. If it will be in this 
condition, the spring elasticity of the 1 st supporting point 46 will become remarkably large, and will change in nonlinear. 

[0020] As shown in drawing 5 . the inside side stopper 48 leans to the main oscillating input direction Z so that a tip may turn to the method 
of the outside of radial. Since this inclination direction serves as the 1st supporting point 46 and elastic deformation between the annular 
walls 43 focusing on the 2nd supporting point 47 in the phase where the inside side stopper 48 functions, it will incline to the core 47. i.e.. 2nd 
supporting point, side of elastic deformation. In addition, adjustment of it being determined suitably, crawling [ which also spreads 
coincidence ] and enlarging a gap or a side more is possible for angles of inclination a and b to arbitration. Moreover, only the field pressed to 
the support-structure section 20 and a free wheel plate 30, without leaning the whole may be formed in the shape of a taper. 
[0021] On the other hand, the outside side stopper 49 leans to the core side. In this case, also in any of the subsequent phase where the 
initial stage and the 2nd supporting point 47 when the 1st supporting point 46 takes the lead in elastic deformation take the lead, it will lean to 
the core side of elastic deformation. Moreover, angles of inclination c and d can be set as arbitration like the inside side stopper 48. 
[0022] Next, an operation of this example is explained. Drawing 7 shows deformation of elastic membrane 40 typically, and A is a primitive 
state before elastic deformation first. B is the elastic deformation of an initial stage and corresponds to small vibration of small-size width of 
face comparatively. In this phase, in order that the elastic membrane 40 whole may make one arc. may curve below and may absorb vibration 
in the condition that spring elasticity is comparatively small, compressing the 1 st supporting point 46 since the annular wall 43 of the 
periphery section is fixed, it becomes a low ** spring. 

[0023] If vibration with still larger C is added and becomes the compressed limit of the 1st supporting point 46. since the 1st supporting point 
46 will turn into the fixed point, the annular wall 43 and the 1st supporting point 46 are used as the fixed end, the elastic deformation 
centering on the 2nd supporting point 47 is produced, and, as for elastic membrane 40, the letter of the cross-section abbreviation for W 
characters is made as a whole. In this phase, since the span of elastic deformation is halved, spring elasticity becomes large gradually and can 
absorb a bigger vibration. 

[0024] Since the condition that there was an input of large vibration further is shown and the 2nd supporting point 47 also serves as the 
compressed limit in this case, D produces elastic deformation by using the 2nd supporting point 47 as the supporting point between the 2nd 
supporting point 47 and the annular wall 43 and between the 2nd supporting point 47 and the 1 st supporting point 46. Namely, since elastic 
deformation will be further carried out to the letter of the cross-section abbreviation for W characters between annular ** 43 and the 1 st 
supporting point 46 and the span of elastic deformation is further reduced by half, spring elasticity becomes very large, and the absorption of 
vibration by elastic membrane 40 of it is lost, and it will be in the high attenuation condition of attenuating vibration by liquid column 
resonance in a damping orifice path. 

[0025] And in this condition, the inside side stopper 48 and the outside side stopper 49 incline so that each lower limit of each elastic- 
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deformation side point i.e.. drawing, may kee^way on both sides of the 2nd supporting point 47 after this, and each is pressed strongly to 
the middle fixed part 27 and an inner circl^^K4. Since opening 28 and the outside side stopper <^fe> in the direction which makes 
contact light with the middle fixed part 27l^Pn inner circle wall 24 at the beginning, change of th^Hhg elasticity depended for pressing 
goes up nonlinearly. Therefore, nonlinear change of the spring elasticity in elastic membrane 40 can be amplified also by the inside side 
stopper 48 and the outside side stopper 49. 

[0026] Moreover, since the inside side stopper 48 and the outside side stopper 49 are pressed from an abbreviation rectangular cross to the 
main oscillating input direction Z to a supporter body 20 or free-wheel-plate 30 side, they seldom contribute to change of spring elasticity to 
small vibration, but contribute to low ** spring-ization. Since direct elastic deformation furthermore is not resisted by the upper and lower 
sides of elastic membrane 40, elastic deformation of elastic membrane 40 is not checked. 

[0027] Moreover, since the 1st supporting point 46, the 2nd supporting point 47, the inside side stopper 48, and the outside side stopper 49 
are contacted from the beginning to the supporter body 20 or free-wheel-plate 30 side, even if elastic membrane 40 carries out elastic 
deformation, its generating a tap tone decreases and they are useful to reduction of the noise. 

[0028] in addition, the invention in this application is not limited to each above-mentioned example, and in the principle of invention, it can 
deform or it can be applied to versatility. For example, with [ the number of supporting points ] two [ or more ]. it is possible to arbitration to 
make [ more / still ] it. Moreover, it is applicable to the object for automobiles other than an engine mount, or other various vibration 
isolators. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for an^^^ 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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TECHNICAL RELD 



[Field of the Invention] This invention relates to the elastic membrane structure for liquid seal vibration isolators, and relates especially that 
spring elasticity to multistage and the thing it was made to change nonlinearly. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any^ 

caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The liquid seal vibration isolator which prepared elastic membrane is well-known. The outlines of a liquid seal 
vibration isolator including an example of elastic membrane are shown in drawing 8 . The 1 st attachment section 1 which this liquid seal 
vibration isolator is cone mounting for engine support, and is attached in an engine side. While connecting the 2nd attachment section 2 
attached in a car-body side with the rubber object 3 of a cone form and sealing the building envelope of the rubber object 3 with a diaphragm 
4 Form a diaphragm 5 in the interior, divide in the main liquid room 6 and the subliquid room 7, and are open for free passage at the orifice 
path of an illustration abbreviation of both the liquid room. A diaphragm 5 fixes the perimeter of the elastic membrane 9 which consists of 
rubber etc. by the frame 8 with rigidity, and absorbs this by carrying out elastic deformation according to internal pressure fluctuation of the 
main liquid room 6. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to the 1 st invention the 1 st supporting point was prepared in the core and the 2nd supporting point 
was prepared in pars intermedia while fixing the periphery section of elastic membrane, small vibration inputs and is not rich, the whole carries 
out elastic deformation, the 1st supporting point is compressed, and spring elasticity becomes high gradually. In this phase, while absorbing 
small vibration, it becomes a low ** spring. If compression of the 1 st supporting point becomes a limitation soon, elastic deformation will be 
produced between the 1st supporting point and the periphery section by using the 1st supporting point as the supporting point. Therefore, 
since the span of elastic deformation is halved, spring elasticity becomes large. In the elastic deformation of this phase, it is carried out 
compressing the 2nd supporting point, a little larger vibration can be absorbed, and a low ** spring is maintained comparatively. 
[0007] If the 2nd supporting point also becomes the compressed limit soon, it will change to the elastic deformation between the 2nd 
supporting point and the 1st supporting point and between the 2nd supporting point and the periphery section by using the 2nd supporting 
point as the supporting point Since a deformation span reduces this elastic deformation by half further, spring elasticity becomes remarkably 
large. And since a side stopper is strongly forced on a supporter material side, spring elasticity increases also by this, consequently high 
attenuation can be realized. And since the side stopper is pressed against the 1st supporting point and the 2nd supporting point list from the 
beginning to supporter material, a tap tone does not occur, but the noise is mitigated. Moreover, since a side stopper is pressed to a 
supporter material side from the main oscillating input direction and the direction which carries out an abbreviation rectangular cross, while 
being able to contribute to nonlinear change of spring elasticity, elastic deformation of elastic membrane is not checked. 

[0008] Since according to the 2nd invention it is gradually pressed strongly as it is the projection in which a side stopper projects in the main 
oscillating input direction, and it is not strongly pressed to supporter material but the elastic deformation of elastic membrane becomes large 
at the beginning, since it leans so that a tip side may approach the core side of the elastic deformation in elastic membrane to the main 
oscillating input direction, spring elasticity becomes large graduated. For this reason, change of nonlinear spring elasticity can be discovered 
notably. 

[009] If a side stopper is arranged on both sides of the 2nd supporting point 1 st near the supporting point of the periphery section and a core 
at this time, since the effectiveness of a side stopper arises in a phase to the core and the periphery section from which the 1st supporting 
point turned into the supporting point of deformation, gradual change of the spring elasticity by the side stopper can be enlarged further 
[0010] 

[Embodiment of the Invention] Hereafter, an example is explained based on a drawing. Drawing in which the 2-2 line sectional view of drawing 
1 pressing against the top view of the elastic membrane assembly with which drawing 1 unified elastic membrane and a base material, and 
drawing_2 , and the 1st supporting point's pressing drawing 3 against, and expanding and showing structure, drawing where the top view of 
elastic membrane and drawing 5 explain the S-I> line sectionai view of drawing 4 , and, as for drawing S , drawing 4 explains c fasten lump of 
elastic membrane, and drawing 7 are drawings showing an operation theoretically. 

[001 1] First, in drawing 1 and drawing 2 . between the supporter body 20 and a free wheel plate 30, this elastic membrane assembly 10 puts 
elastic membrane 40, unifies, and makes a plane view round shape as a whole. The slot 21 which carries out opening is established in the 
upper part of drawing 2 at the periphery section, and the supporter body 20 forms the damping orifice path 1 1 using this slot 21. the circular 
sulcus 23 of the letter of the cross-section abbreviation for U characters is established in the inner circumference side of the annular bridge 
wall 22 which makes the internal surface of a slot 21. and the inner circle wall 24 of a circular sulcus 23 is long to the vertical direction of 
drawing 2 — it presses and has become a field. 

[0012] The inside part surrounded by the annular bridge wall 22 is the elastic membrane 40 hold section, and the core 26 of the circular pars 
basilaris ossis occipitalis 25 formed inside an inner circle wall 24 makes the bend which projects under drawing 2 . The interstitial segment of 
a core 26 and an inner circle wall 24 makes the middle fixed part 27. The middle fixed part 27 is a part of pars basilaris ossis occipitalis 25, 
and openings 28 and 29 are formed in the inner circumference and periphery side, respectively. Two or more formation of each openings 28 
and 29 is carried out at equal intervals on a concentric circle. Especially the opening 29 is formed in the shape of [ long ] radii, and these 
correspond with opening formed in a free-wheel-plate 30 side (refer to drawing 1 ). 

[0013] A free wheel plate 30 is metal approximate circle plate-like part material, and the periphery section 31 covers opening of a slot 21, and 
it forms the damping orifice path 1 1 with the slot 21. In addition, although not illustrated, the entry of the damping orifice path which carries 
out opening is formed in the main liquid room at the periphery section 31, and the outlet which carries out opening is established in the 
subliquid room at the periphery section pars-basilaris-ossis-occipitalis side of the supporter body 20. It is the part which moves from the 
periphery section 31 of a free wheel plate 30 to an inner circumference side, and the part which serves as the upper part of an inner 
circumference side and a circular sulcus 23 from the contact section with the annular bridge wall 22 makes the step 33 which falls to the 
lower part side of drawing 2 . 

[0014] From the periphery section 31 of a free wheel plate 30, the inner circumference section is the circular head-lining section 35 
corresponding to a pars basilaris ossis occipitalis 25, and the core 36 curves to ** to the upper part of drawin g 2 , and corresponds with a 
core 26. Moreover, the middle fixed part 37 and openings 38 and 39 are formed in the middle fixed part 27 and openings 28 and 29, and the 
location that corresponds, respectively. The middle fixed part 37 is a part of head-lining section 35. Between a pars basilaris ossis occipitalis 
25 and the head-lining section 35, suitable spacing is prepared and elastic membrane 40 is contained. 

[0015] Rubber, an elastomer, etc. are the members which consist of a spring material suitably, two or more projected parts project to one. and 
elastic membrane 40 is formed in the vertical direction in drawing 5 of the body section 41 while it makes plane view approximate circle 
tabular, so that in detail [ drawing 4 and 5 ]. First, the annular wall 43 which fits into the periphery section to a circular sulcus 23 projects in 
the vertical direction of drawing 5 , and is formed in it, and the outside side stopper 49 is formed in the location corresponding to the inside 
side stopper 48 and openings 29 and 39 in the location corresponding to the 2nd supporting point 47 and openings 28 and 38 at the location 
corresponding to the 1 st supporting point 46 and the middle fixed parts 27 and 37 in a core. 

[0016] As for the 1st supporting point 46. a tip fits in to cores 26 and 36. and the 2nd supporting point 47 contacts to the middle fixed parts 
27 and 37. In addition, as shown in drawing 6 , the interference projected for a long time so that the tip of the 1st supporting point 46 and the 
2nd supporting point 47 might be compressed by cores 26 and 36 and the middle fixed parts 27 and 37 at the time of assembly is prepared. 
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[0017] The inside side stopper 48 and the o^ide side stopper 49 are formed for a long time so that it may project from 29 and 39 to 
openings 28 and 38 and the exterior. In ad^^the die length of a hoop direction is die length com^^le as the inside side stopper 48 and 
the outside side stopper 49, and the magni^^f each openings 28, 29, 38, and 39 is carrying out of the frontage in the direction of a 

path widely so that the elastic deformation of the inside side stopper 48 and the outside side stopper49 can be permitted. 
[0018] Drawing 3 is an enlarged drawing to show the interference to the core 26 in the 1st supporting point 46, and is **. In addition. The 
same is said of a core 36 side. Although the interference 50 which A of an upper case shows the condition at the time of assembly, and is 
shown by the imaginary line formed at the tip of the 1 st supporting point 46 is compressed and it disappears, the gap 51 is still formed in the 
perimeter pressed to the core 26 of the 1 st supporting point 46. 

[0019] The lower berth B of drawingj shows the condition of the 1st supporting point 46 at the time of the elastic deformation of elastic 
membrane 40. if the 1st supporting point 46 is pressed strongly and compressed in this case to a core 26. elastic deformation will be carried 
out so that a gap 51 may be filled, and the restoration section 52 which filled the gap 51 shown with a slash will be formed. If it will be in this 
condition, the spring elasticity of the 1st supporting point 46 will become remarkably large, and will change in nonlinear. 

[0020] As shown in drawing 5 . the inside side stopper 48 leans to the main oscillating input direction 2 so that a tip may turn to the method 
of the outside of radial. Since this inclination direction serves as the 1 st supporting point 46 and elastic deformation between the annular 
walls 43 focusing on the 2nd supporting point 47 in the phase where the inside side stopper 48 functions, it will incline to the core 47, i.e., 2nd 
supporting point, side of elastic deformation. In addition, adjustment of it being determined suitably, crawling [ which also spreads 
coincidence ] and enlarging a gap or a side more is possible for angles of inclination a and b to arbitration. Moreover, only the field pressed to 
the support-structure section 20 and a free wheel plate 30, without leaning the whole may be formed in the shape of a taper. 
[0021] On the other hand, the outside side stopper 49 leans to the core side. In this case, also in any of the subsequent phase where the 
initial stage and the 2nd supporting point 47 when the 1st supporting point 46 takes the lead in elastic deformation take the lead, it will lean to 
the core side of elastic deformation. Moreover, angles of inclination c and d can be set as arbitration like the inside side stopper 48. 
[0022] Next, an operation of this example is explained. Drawing 7 shows deformation of elastic membrane 40 typically, and A is a primitive 
state before elastic deformation first B is the elastic deformation of an initial stage and corresponds to small vibration of small-size width of 
face comparatively. In this phase, in order that the elastic membrane 40 whole may make one arc, may curve below and may absorb vibration 
in the condition that spring elasticity is comparatively small, compressing the 1 st supporting point 46 since the annular wall 43 of the 
periphery section is fixed, it becomes a low ** spring. 

[0023] If vibration with still larger C is added and becomes the compressed limit of the 1 st supporting point 46, since the 1 st supporting point 
46 will turn into the fixed point, the annular wall 43 and the 1st supporting point 46 are used as the fixed end, the elastic deformation 
centering on the 2nd supporting point 47 is produced, and, as for elastic membrane 40, the letter of the cross-section abbreviation for W 
characters is made as a whole; In this phase, since the span of elastic deformation is halved, spring elasticity becomes large gradually and can 
absorb a bigger vibration. 

[0024] Since the condition that there was an input of large vibration further is shown and the 2nd supporting point 47 also serves as the 
compressed limit in this case, D produces elastic deformation by using the 2nd supporting point 47 as the supporting point between the 2nd 
supporting point 47 and the annular wall 43 and between the 2nd supporting point 47 and the 1st supporting point 46. Namely, since elastic 
deformation will be further carried out to the letter of the cross-section abbreviation for W characters between annular ** 43 and the 1st 
supporting point 46 and the span of elastic deformation is further reduced by half, spring elasticity becomes very large, and the absorption of 
vibration by elastic membrane 40 of it is lost and it will be in the high attenuation condition of attenuating vibration by liquid column 
resonance in a damping orifice path. 

[0025] And in this condition, the inside side stopper 48 and the outside side stopper 49 incline so that each lower limit of each elastic- 
deformation side point, i.e., drawing, may keep away on both sides of the 2nd supporting point 47 after this, and each is pressed strongly to 
the middle fixed part 27 and an inner circle wall 24. Since opening 28 and the outside side stepper 49 lean in the direction which makes 
contact light with the middle fixed part 27 and an inner circle wall 24 at the beginning, change of this spring elasticity depended for pressing 
goes up nonlinearly. Therefore, nonlinear change of the spring elasticity in elastic membrane 40 can be amplified also by the inside side 
stopper 48 and the outside side stopper 49. 

[0026] Moreover, since the inside side stopper 48 and the outside side stopper 49 are pressed from an abbreviation rectangular cross to the 
main oscillating input direction Z to a supporter body 20 or free-wheel-plate 30 side, they seldom contribute to change of spring elasticity to 
small vibration, but contribute to low ** spring-ization. Since direct elastic deformation furthermore is not resisted by the upper and lower 
sides of elastic membrane 40, elastic deformation of elastic membrane 40 is not checked. 

[0027] Moreover, since the 1st supporting point 46. the 2nd supporting point 47, the inside side stopper 48. and the outside side stopper 49 
are contacted from the beginning to the supporter body 20 or free-wheel-plate 30 side, even if elastic membrane 40 carries out elastic 
deformation, its generating a tap tone decreases and they are useful to reduction of the noise. 

[0028] in addition, the invention in this application is not limited to each above-mentioned example, and in the principle of invention, it can 
deform or it can be applied to versatility. For example, with [ the number of supporting points ] two [ or more ], it is possible to arbitration to 
make [ more / still ] it. Moreover, it is applicable to the object for automobiles other than an engine mount or other various vibration 
isolators. 
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* NOTICES * 

JPO and NCI PI are not responsible for an^^^ 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, to such a liquid seal vibration isolator, since a degree of comfort is made good, it 
becomes small vibration with a low ** spring, large vibration is asked for a property which serves as high attenuation, and elastic membrane 
can also realize such a property. However, in the case of structure, the relation of the force and deformation which are almost fixed as for the 
spring elasticity in the elastic deformation of elastic membrane 9, and are added serves as an approximate line form conventionally [ above- 
mentioned ] only for the main oscillating input direction Z direction and fixing [ of a ****** Fig. ] the periphery section of elastic membrane 9 
by the frame 8 from the upper and lower sides. Therefore, when priority was given to the degree of comfort which absorbs small vibration, 
high attenuation was not obtained, and since it did not become a low ** spring when setting up on the other hand so that priority might be 
given to attenuation of large vibration, the compromise in-between setting fake colander was not obtained. Then, the invention in this 
application aims spring elasticity at multistage and making change possible nonlineariy, without making such a compromise. 
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MEANS 



[Means for Solving the Problem] The 1 st invention which relates to the liquid seal vibration isolator of this application in order to solve the 
above-mentioned technical problem While dividing by the main liquid room, the subliquid room, and the diaphragm and opening these main 
liquid room and a subliquid room for free passage at an orifice path In the liquid seal vibration isolator which prepared the elastic membrane 
for internal pressure fluctuation absorption of the main liquid room in said diaphragm, while fixing the periphery section of said elastic 
membrane to supporter material It is characterized by preparing the side stopper which contacts to supporter material towards preparing the 
2nd supporting point in a core in the pars intermedia of the 1 st supporting point and a core, and the periphery section, and making each 
contact to said supporter material, and intersecting perpendicularly with the main oscillating input direction mostly. 

[0005] In the 1 st above-mentioned invention, the 2nd invention is characterized by inclining so that it may project to the main oscillating input 
direction and an edge may approach in the direction of a deformation core of elastic membrane while it forms said side stopper in said elastic 
membrane and one as a projection which projects in the main oscillating input direction. At this time, said side stopper can also be arranged 
to a periphery section [ of elastic membrane ], and core side on both sides of said 2nd supporting point in between. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] The top view of the elastic membrane assembly concerning an example 
[Drawing 2] The 2-2 line sectional view of drawing 1 

[Drawing 3] Drawing in which the 1 st supporting point's pressing against, and expanding and showing structure 

[Drawing 4] The top view of elastic membrane 

[Drawing 5] The 5-5 line sectional view of d rawing 4 

[Drawing 6] Drawing explaining a fasten lump of elastic membrane 

[Drawing 7] Drawing 7 is drawing showing an operation theoretically. 

[Drawing 8] The schematic diagram of the conventional example 

[Description of Notations] 

10: an elastic membrane assembly, 20:supporter body, 30rfree wheel plate, 40:elastic membrane, a 43:annular wall, and 46: — the 1st 
supporting point and 47: — the 2nd supporting point, 48:inside side stopper, and 49:outside side stopper 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 8] 
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